Persistent elevation of plasma osteopontin levels in HIV patients despite highly active antiretroviral therapy.
In human immunodeficiency virus (HIV) infection, not only HIV itself but also systemic immune activation plays a role in the disease progression to acquired immune deficiency syndrome (AIDS). The systemic immune activation may be present even during highly active antiretroviral therapy (HAART). An increased expression of osteopontin, a proinflammatory cytokine, during HAART was reported in lymph nodes of HIV infected individuals. Osteopontin is also known to be involved in the pathogenesis of various HAART-induced diseases. Here, we measured osteopontin and other inflammatory markers such as neopterin and galectin-9 using serially collected plasma from patients with HIV/AIDS to find novel markers for immune activation. Four AIDS patients complicated with various opportunistic infections and one acute HIV patient were studied. Osteopontin levels (normal levels: < 820 ng/ml) were elevated in all the patients (1,178-2,450 ng/ml). Likewise, galectin-9 levels (normal levels: < 46 pg/ml) were elevated in all patients (> 130 pg/ml), with the exceptionally high level in the acute HIV patient (4,196 pg/ml). Neopterin levels (normal ranges: 2-8 pmol/L) were elevated in four patients (21-99 pmol/L). After HAART, the levels of galectin-9 and neopterin apparently decreased, whereas the levels of osteopontin did not decrease. Thus, the high levels of osteopontin were sustained despite the clinical improvement. Fisher exact probability test showed that the mode of the changes was different between osteopontin and galectin-9, and between osteopontin and neopterin (p = 0.024). We therefore propose that the plasma osteopontin is a useful marker of immune activation during HAART and HAART-induced side effects.